In this paper, we give the definitions and characterizations of quaternionic Salkowski, quaternionic anti-Salkowski and quaternionic similar curves in the Euclidean spaces 3 E and 4 E . We obtain relationships between these curves and some special quaternionic curves such as quaternionic slant helices and quaternionic 2 B -slant helices.
Introduction and Preliminaries
In the differential geometry, special curves which satisfy some relationships between their curvatures and torsions have an important role. The most popular one of these curves is general helix which is defined by the property that the tangent of the curve makes a constant angle with a fixed straight line called the axis of the general helix [1] . Moreover, recently some new special curves have been defined and studied. Izumiya and Takeuchi [2] have defined slant helix which is a special curve whose principal normal vector makes a constant angle with a fixed direction. Önder et al. [3] have considered the notion of slant helix in 4 E and defined 2 B -slant helix. Furthermore, Salkowski [4] defined the curves with constant curvature but non-constant torsion by an explicit parametrization. Later, Monterde [5] has given some characterizations of Salkowski and anti-Salkowski curves. El-Sabbagh and Ali [6] have defined a new curve couple called similar curves whose arc-length parameters have a relationship and their tangents are the same. These curves have also been studied in different spaces [7, 8] .
In this paper, we define quaternionic and spatial quaternionic Salkowski curves, antiSalkowski curves and similar curves. We obtain the characterizations for these special quaternionic and spatial quaternionic curves. First, we give the basic elements of the theory of quaternions and quaternionic curves. A more complete elementary treatment of quaternions and quaternionic curves can be found in references [9] [10] [11] .
A real quaternion q is an expression of the form 
which is called the quaternion inner product. Then the norm of q is 2  2  2  2  2  1  2  3  4 ( , ) q ha a a a = = × = × = + + + . 
where ( ) k s is principal curvature and ( ) r s is torsion of ( ) s α . 
Theorem 2. ([9]) The four-dimensional Euclidean space
Then, the vector d is given by 
where c is integration constant. The integration constant is subsumed thanks to a parameter .
This completes the proof. 
Proof: From Eq. (11) we have
is a unit speed spatial quaternionic curve with arc-length s and
Differentiating that with respect to s , it follows 2 1 dn t r n ds ds 
where
Proof: If we write derivatives given in Eq. (5) according to ϕ , we have
respectively, where
From the first and second equations of (15), we get 
From Eq. (16), (17) and (18) we obtain 
where 
which leads to the following corollary. 
Corollary 6. The family of quaternionic Salkowski curves with
which leads to the following corollary.
Corollary 7. The family of spatial quaternionic anti-Salkowski curves with ( ) 1 r s α α = in
3 E forms a family of spatial quaternionic similar curves with variable transformation. 
Quaternionic Salkowski Curves in
and from this equation we get 
From these equations it follows that
Hence using Eq. (31) and (34) we get 
Conversely, if the condition (36) is satisfied for a quaternionic curve γ we always find a constant vector U which makes a constant angle with the second binormal of the curve.
Consider the unit vector U defined by
where θ is constant. Differentiating U and using Eq. (36) gives that 0 U ′ = , this means that U is a constant quaternion. Moreover, 
Therefore,
Then from the Frenet formulae and Eq. Then we give the following corollary whose proof is obtained from Theorem 12. Proof: If we write derivatives given in Eq. (5) according to ϕ , we have ( ) ( )
Corollary 9. Let quaternionic curve
From the first and second equations of (44), we have
Differentiating that with respect to ϕ and using the second and third equations of (44), it follows ( )
. Finally, by differentiating last equality with respect to ϕ and using the last equation of (44) 
From Eq. (45), (46) and (47), we obtain ( ) 
under the particular variable transformation 
Let now consider Theorem 14. Then, the unit tangents T α and T β of the curves satisfy the following vector differential equations of fourth order 
